SUCIAL SLIENCES 


Health 
Reports 


VOLUME 66 DECEMBER 28. 1951 number 52 


[To be published monthly in 1952—see back cover and page 1738] 


IN THIS ISSUE 


Rat Ectoparasites and Typhus Fever in Texas 
Warfarin as a Plague Suppressive in Hawaii 


Warfarin Tests on the Hawaiian Rat 


FEDERAL SECURITY AGENCY 


PUBLIC HEALTH SERVICE 


it. 
lie 
out 
for 
nd 
in- 
the 
be 
nd 
ial 
LIC 
ral 
als 
nd 
to 
he 
er 
‘m 
‘al 
Ic 
sh 
te 
se 
> 
-| 

798 x 

| 


FEDERAL SECURITY AGENCY 


Oscar R. Ewing, Administrator 


PUBLIC HEALTH SERVICE 
Leonard A. Scheele, Surgeon General 


Division of Public Health Methods 
G. St. J. Perrott, Chief of Division 


CONTENTS 
Page 
Observations on rat ectoparasites and typhus fever in San Antonio, Tex. 
Use of warfarin-treated oats as a plague suppressive measure in Hawaii. 
Bertram Gross, Robert H. Baker, and David D. Bonnet____-.--_----- 1727 


Cage tests with warfarin on the Hawaiian rat, Rattus hawaiiensis Stone, 
and the house mouse, Mus musculus Linn., in Hawaii. David D. 
Bonnet, Edward 8S. C. Mau, and Bertram Gross_________..---------- 1734 


INCIDENCE OF DISEASE 
United States: 


Table of reported cases of communicable diseases____._....-.-.---- 1741 
Foreign reports: 
Canada—Provinces— Week ended November 24, 1951_.._..______-- 1743 
1744 


| 

( 
her 

( 

‘ 

; 

SAR 

Ir 


~J 


Public Health Reports 


Vol. 66 . DECEMBER 28, 1951 * No. 52 


Observations on Rat Ectoparasites and Typhus Fever 
in San Antonio, Texas 


By Daviw E. Davis* 


Studies on the control of typhus fever conducted in San Antonio, 
Tex., found that rats containing complement-fixing antibodies for 
typhus fever were widely distributed in the city (/, 2). DDT dust 
to reduce rat fleas was used and resulted in a reduction of human 
cases of typhus fever (3, 4). Observations on rats and typhus fever (5) 
showed that 35 percent of the roof rats and 51 percent of the Norway 
rats contained typhus complement-fixing antibodies. 

Observations on the ectoparasites are presented to make data 
available on abundance of ectoparasites in the southwestern portions 
of the area where typhus is endemic. The recent decline in typhus 
fever (6) makes a comparison possible of the data on fleas for the 
years 1944-45 of high typhus fever rates with data for recent years. 
These data apparently are the most extensive collected before the 
reduction in typhus began. Hill and Ingraham (7) presented data 
for the periods of high typhus rates for rural Alabama. 


Observations on Fleas 


Several species of fleas are found on rats in San Antonio. Xen- 
opsylla cheopis, the Indian rat flea, is the most common species and is 
found wherever there are rats. Leptopsylla segnis, the so-called 
mouse flea, is regularly present and Echidnophaga gallinacea, the 
chicken flea, is common on rats caught in poultry houses and chicken 
coops. Ctenocephalides spp., the cat and dog fleas, are frequently 
found on rats, especially where cats or dogs are present. Nosopsyllus 
fasciatus, the northern rat flea, is rare. Pulez irritans, the human flea, 
is occasionally present. 

Ctenocephalides sp. is the only flea in San Antonio which commonly 
becomes a pest to humans. This species is the cause of complaints 
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that fleas are regularly found in houses and yards. One infestation of 
P. irritans in a shed was observed. 

Changes in numbers of fleas found in relation to the seasonal 
occurrence of typhus fever are of interest. Throughout the southern 
United States, murine typhus is known to reach a maximum in the 
summer, shortly after the greatest abundance of rat fleas. For a 
study of seasonal changes in abundance of fleas in San Antonio, 
rats were collected systematically throughout the year. The rats 
were captured in number 0 steel traps, placed alive in a bag, and 
chloroformed in the laboratory. The rats were carefully combed 
to obtain all ectoparasites. The ectoparasites were identified under a 
binocular dissecting scope and then preserved in alcohol. 

The rats were collected principally from the southern part of the 
city. The houses and stores are one-story frame structures. The 
stores are generally corner groceries. Rats caught in usual places (barns, 
for example) are not included. An attempt was made to have the 
sample of rats as comparable as possible from season to season. The 
collections are probably as random a sample as is practicable. Both 
Norway rats (Rattus norvegicus) and roof rats (R. rattus) are 
represented. 

The rats are divided into adult and immature, according to repro- 
ductive state (5). The indices are calculated according to mean 
number of fleas per rat and to percent of rats infested as recommended 
(8). Indices are not recorded when less than five rats are in a category. 

Table 1 shows that seasonal changes in abundance of X. cheopis 


Table 1. Seasonal changes in abundance of Xenopsylla cheopis (1944—45) 


May-June | July-August September-October | November-December 
| Per. | | | | | Per- | Per- 
Rats | Mean! (.n¢2| Rats maw cent | Rats | —— cent | Rats ie | cent 
| 
| | | | | 
Roof rats: 
Adults... 27| 3.5 15| 3.4 66 6| 13 66 
Immature- 8 8.1] 88 31 9.0 7 29 13 48 26 2.5 42 
Norway rats: | | | 
Adults__-- 27 14.1 | 96 43] 11.5 95 | 22 2.7 7e 12 5.1 66 
Immature. 13 | 13.9 100 13 | 10.9 100 17 5.0 88 
| | 
—January- | ‘ 
Dece | March-April May-June | July-August 
Per Per- | Per- | Per- 
Rats Mean) cont | Rats | Mean} cont | Rats | Mean} cont | Rats cent 
Reof rats: | 
Adults_..- 53 0.7 | 34 | 62 1.3 69 22 3.2 59 | 19 7.2 68 
Immature. 58 | 9 38 | 77 11 45 | 63 3.8 70 | 45 8.4 49 
Norway rats: | } 
Adults.__- 27 1.8 | 41 60 5.1 | 58 19 | 14.7 79 | 57 8.5 74 
Immature. 5] 66 | 80, 54) 16] 10.0 40) 8.6 82 


1 Mean number of fleas per rat. 
2 Percent of rats with fleas. 


1718 December 28, 1951 


= 
] 
‘ 
} 
I 
Parc 
. 
a 
a 
“ae 
fl 
C 
a 
p 
fe 
i’: 


of Table 2. Seasonal changes in abundance of Leptopsylla segnis (1944-45) 
al May-June | July-August September-October | November-December 
Rats Mean! Rats | Mean | | Rats | Mean Rats 
a Roof rats: | | | 
Adults _--| 4 27 0 | 0} 15 0 0} 6 0.8 | 50 
0, Immature_| 8 0 0 | 31; 0 0 2; oO | 0 26 -8 4 
. Norway Rats: | 
its Adults..| 27| 40| 43 2 2} .4{ 4] .4] 8 
Immature_ 13 3. 8 | 31 13 0 0 17 .6 6 2 - | aaa 
ed December-January- av. >-Augus 
February March-April May-June July-August 
> | P P 
| Rats | Mean Rats | Mean Rats | Mean | Rats | Mean 
Tt Adults....| 53] 1.2| 37 52| 2.6 75 22| 0.4 18 19 0 0 
Immature} 58| 1.5| 36| 77| 45 63 | 4) 45 0 0 
IS, Norway Rats: | 
, Adults 27 2 18 | 60} 7.1 63 | 19 9.0 | 47 57 0 0 
1€ Immature 5 1.2 | 20 | 34] 4) 65) 16 6 37 40 0 0 
he 
] 1 Mean number of fleas per rat. 
1 2 Percent of rats with fleas. 
re 
reaches a peak from May to August and drops to a minimum in the 


0- winter. The indices are shown to be higher in July and August 1944, 
in than for the same months in 1945. 


od Table 2 shows the seasonal changes in abundance for L. segnis. 
y. The maximum abundance occurs in May and June and the species is 
as practically absent in July and August. 


The chicken flea, E. gallinacea, was frequently found on rats at 
all seasons of the year, but no conclusions concerning seasonal abund- 
ance can be made from this study as no attempt was made to get 


= monthly samples of rats from poultry houses or chicken coops. 

r- N. fasciatus was found in very small numbers (total of 25) most 

A commonly in March and April. None was found in July and August. 

- Ctenocephalides sp. was found regularly in suitable places. No 

42 conclusions as to seasonal abundance can be drawn from the collections 

66 on rats, but judging from the number of complaints to the health 

me department of flea infestations in yards and houses, it seems that cat 
fleas are most common in May and June. 

=. The human flea, P. irritans, is rare on rats. <A total of eight was 

collected, mostly between April and July. 

a From these observations on fleas, it is clear that the maximum 

6s abundance occurs in May and June, but that, because of different 3 


peaks of abundance of two species, fleas are common in San Antonio 
82 for about 6 months. 

ae For the comparison of abundance of ectoparasites, the rats were 
classified according to three types of establishments, residences, stores, 
(cafes, groceries, theaters, drug stores) and mills (grain and peanut 
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mills) in order to group the rats from similar habitats. The data 
show no consistent differences in the numbers of fleas on rats from 
different types of establishments (tables 1 and 2). These studies, 
however, were not planned to clarify this problem. Especially 
designed collections of rats from carefully selected establishments 
are required to determine if differences exist. It appeared true, how- 
ever, that greater variation from rat to rat in the number of fleas 
was present in grain mills than elsewhere. Totals of over a hundred 
fleas on a rat are common in such places. The record of 423 fleas 
(mostly LZ. segnis) was obtained on a crippled rat caught in a peanut 
mill. 

In addition to seasonal changes in abundance, other aspects may 
affect the role of fleas in typhus fever. The total fleas, according to 
species and sex of rat are shown in table 3 which includes all adult rats 
irrespective of season or place. It is at once clear that the Norway 
rat in the San Antonio area had more fleas than did the roof rat. 


Table 3. Total fleas on rats—San Antonio 


| | Arithmetic | Geometric 
| Number |—— — | Percent 
Species Sex rats with fleas 
Mean Standard Mean Standard 
error error 
\fMale_____- | 147 11. 84 1.46) 4.93] 0.051 85 
Female. 138 9.79 1.19 | 3. 66 
Roof 95 4. 68 | .71 2. 39 . 060 76 
|\Female___. 117 2. 69 | | 1.43 045 65 
| | | 


The number of fleas (X. cheopis) found on rats caught outside 
buildings is known to be small. In this investigation few rats were 
caught outside of buildings, but in two places rats were living out in 
the grass and feeding in nearby sheds. Rats caught in these places 
did not have fleas. However, rats caught near the buildings in which 
they live had as many fleas as rats caught in the buildings. 

It is of interest to compare the number of fleas found on male 
with those found on female rats. Table 3 presents the arithmetic 
means and their standard errors for all adult Norway rats and roof 
rats of each sex. In both cases the males had more fleas than did the 
females. However, the fact that the number of fleas observed are 
not in a normal distribution, and that the arithmetic mean is very 
much influenced by the occasional extreme values in these distribu- 
tions, makes the mean hard to interpret. An alternative centering 
constant free of this difficulty is the geometric mean (table 3). 

For roof rats the difference between the sexes is 2.99 times its 
standard error, and hence is considered significant. For Norway rats 
the difference between sexes is only 1.71 times the standard error of 
the difference, but the fact that the difference is in the same direction 
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as in roof rats lends support to the idea that male rats have signifi- 
cantly more fleas than do females in this situation. 

The sex ratio of the fleas is of possible importance in the knowledge 
of the life history of the fleas. The ratios for X. cheopis and for 
L. segnis are given in table 4. Analysis of the sex ratios in different 
types of establishments (not presented here) give very similar results. 
The recent work of Cole (9) shows a correlation between the tempera- 
ture and the sex ratio of fleas (Y. cheopis) found on rats. On cold 
days there are more females than males and on warm days there are 
more males than females. The sexes were equally represented at 
about 75° F. in several towns in the southern United States. <A 
seasonal calculation for San Antonio confirms this observation 
(table 5). The percent of female fleas on Norway rats in the warmer 
seasons was lower than that in the colder seasons. It is interesting 
to note that apparently the same temperature relation occurs in 
L. segnis which is collected only in the colder months and has a very 
small proportion of males (tables 4 and 5). 

Table 4. Sex ratio of Xenopsylla cheopis 


| 


| 
| we Mean of | 
Rats ene | female Total Percent 
| fleas per fleas j|male fleas 
per rat . 
| rat 
Roof rats: | | 
104 1.9 2.5 | 457 43 
orway rats: 
208 5.7 5.4| 2,301 51 
Immature ___- | 137 5.2 4.2 1, 386 51 
| 
Sex ratio of Leptopsylla segnis 
| Mean of | 
Rats of | female Total | Percent 
| | per rat fleas per fleas (male fleas 
| rat | 
Koof rats: | | | 
1.1 | 2.3 186 | 34 
Immature 71 | 1.3 | 2.5 271 | 34 
Norway rats: | 
65 | 5.8 | 9.5 991 38 


The sex ratios for both species of fleas differ on the two kinds of 
rats. Roof rats have fewer male fleas than do Norway rats (table 4). 
The explanation may be that when fleas leave the rats, they gravitate 
toward the floor and, assuming that male fleas spend less time on 
rats than do female fleas, then there should be fewer male fleas in 
the upper parts of buildings. Therefore, roof rats should have a 
smaller proportion of male fleas than do Norway rats, as is the case. 
Since L. segnis is collected only in the cold months, it is obvious that 
more female fleas will be found on the rats. 
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Table 5. The percentage of females of two species of fleas by seasons 


Observations on Mites 


The following observations on mites are included in order to add 
to our knowledge of the ectoparasites of rats. Liponyssus bacoti, the 
tropical rat mite, the most common mite in San Antonio, is at no 
time as common as are fleas. Laelaps nuttali is present in fair abund- 
ance; possibly some individuals of Eulaelaps stabularis are included 
in these totals because of misidentification. Echinolaelaps echidninus 
is arare species. Frequently, the mites may occur in great numbers 
onarat. If the rat has any mites, it usually has either very few or 
very many. 

The population changes are grouped in accordance with the seasons 
(tables 6 and 7). The peak in numbers of L. bacoti is in March and 
April and the minimum occurs in July and August. Some individuals 
are present in all months of the year. Laelaps in contrast, reaches 
maximum abundance in July and August and a minimum in the 
winter months, although it is not common at any time. The few 
Echinolaelaps echidninus were found principally in the spring. 

The roof rats appear to have more L. bacoti than do the Norway 
rats. In contrast Laelaps is more common on Norway rats than on 
roof rats (tables 6 and 7). There is no consistent difference between 
the number of mites found on immature and on adult rats. 


Observations on Lice 


The rat louse, Polyplax spinulosa, was frequently present on rats 
and sometimes in large numbers. When present in numbers, many 
hundred or even more than a thousand lice could be collected. One 
Norway rat was gray in color because of the large number of lice and 
nits. In these investigations an arbitrary total of 50 was recorded 
when lice were abundant, because the task of collection and counting 
was tremendous. Hence the data have limited usefulness. 
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| cheopis | Leptopsylla segnis 
Months 194445 Roof rats | Norway rats Roof rats Norway rats 
| | | | | 
| Percent Percent Percent | Percent 
| Fleas Er fermales | Fleas | females | Flea S | females | Fleas | females 
| | ! 
Mey-Jene.................-- 79 | 66.0 471 | 43.7 (7 a 139 | 51.7 
July-August.- 267 | 54.3 579 | 46.4 1 
80 | 48.8 126 36.9 | 
November____- 18 | 50.0 39 71.7 
January- -Febru- 
83 53.0 95 | 63. 2 128 69. 5 21 66. 6 
March April. 166 66.3} 430 63.6 | 283 | 64.0 964 67.8 
May Jume....... 302 | 49.0 | 438 | 47.4 | 7 67. 5 | 41 63. 4 
July-August... .| 426 | 51.4 | 779 46.9 | 
62 45. 2 556 | 45.7 | 
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Table 6. Seasonal in abundance of Liponyssus bacoti (1944-45) 


| May-June July-August November 
| 
Per- | | Per- | Per- Per- 
Rats |Mean) cont | Rats cent | Rats cont | Rats Me cont 
| 
Roof rats: | | 
Adults 4 0.1 7) 3.9 60; 12] 5.7] 83 
Immature 8| 0.9 38 | 32 3; 12) 12 | 3.8 59 
Norway rats: 
Adults 41] 32] 44] .2 9} 10| 45! 17] 20 70 
Immature 13 | 40) 13 | .6 | 39, 42 | 35 4 | 
| uery-February | March-April | May-June | July-August 
| Per- | Per- | Per- 
| Rats |Mean cont Rats Rats | Mean) Rats Mean 
49 | 10.0 so| 62/146) 12/180) 66 | 10 
Immature 59 | 8.7 75 75 | 12.9 | 80; 57] 3.8 60 13 44 
Norway rats: | | | | | | | } 
Adults 26 3.3 46 60 | 10.0) 19 31 65 .4 9 
Immature 7 14.5 71 | 10.9] 74 162.4 44 32 6 
Table 7. Seasonal changes in abundance of Laelaps nuttali (1944-45) 
| 
May-June | | Se October November 
= 
Rats | | Mean} cont Rats | Me: ent | Rats Me cont Rats | Mean 
Roof rats: | 
Adults-__. 4 | 27! 0 0 5 0.1 7 0 0 
Immature 0.1 32; .2 6 29 l 10 27 18 
Norway rats: 
Adults -| 22 9 44 1 | 7 22 5 23 17 5 23 
Immature--_-- 13 5 28 13; 11 | 15 17 .2 17 4 


uary-February 


| December-Jan- | March-April | May-June | July-August 
| 


| | ca | | 
Pe | Per- . Per- | : | Per- | | Per- 
Rats Mean| cent | Rats Mean cent | Rats _— cent | Rats a eons 
Adults... 49) 06) 4) 62] 01) 2] 12] 0 0; 18} O1 6 
Immature - -_---- 59 + 7 75 an | 8 57 | 1 | 2 | 43 | l 
Norway rats: | | 
ae a 1 11| 60 3 | 16 | 19, 0 0 65 1.7 37 
Immature 7; 0} 35) 16 4 &7 40 


The abundance is recorded according to seasons (table 8). The 
maximum occurs in the winter season and the minimum in the summer, 
but lice are present at all seasons. Norway rats have more lice than 
do roof rats, as shown by the total percentage calculated from the 
seasonal percentages in order to take account of different numbers 
of rats in each season. 


Interrelations of Rats, Fleas, and Typhus 


The differences in seasonal abundance of the various species of 
ectoparasites are such that there is considerable overlapping and 
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at no time does the number of ectoparasites reach the vanishing 
point. It will be seen that the maximum abundance of fleas begins 
in May and lasts till August (tables 1 and 2). This increase is 2 
months before the maximum number of typhus cases is noted in 
humans in San Antonio. (Table 9, compiled from the Weekly 
Morbidity Reports, shows the trend of cases inSan Antonio by 4-week 
periods for 1944.) This lag seems to be more than would be expected 
if the fleas are equally infected with typhus at all seasons of the year. 
It seems possible that in the spring the percent of fleas that are 
infected, as well as the number of fleas, is increasing. 


Table 8. Seasonal changes in ahundance of lice 


| Percent 


Season Species of rat | of rats 

combed | infested 
Roof. 12 
Msy-June 1944. . 38 

July-August 1944. \Neway 10 

March-April 1945... 30 
> | or 

RS 2 


These observations of seasonal abundance are obviously based 
upon the abundance of ectoparasites on rats which is the important 
point in enzootic studies. However, the relation between the number 
of ectoparasites on rats and the number in a building (absolute 
abundance) needs investigation. [t is not known that the seasonal 
changes herein described represent the changes in absolute abundance 
in a building. Clarification of this problem would help to explain 
the persistence of typhus from year to year. Recent work (9) refers 
to this subject and it may be concluded that the increase in fleas on 
rats in the warm months is in part due to the greater frequency of 
feeding by the males. 

The maintenance of murine typhus fever obviously depends 
primarily on the frequency of contacts among the rats and fleas. 
This frequency will depend upon the number of rats and upon the 
number of fleas on each rat. It is of considerable importance to know 
the threshold of flea abundance below which typhus cannot maintain 
itself. Some observations upon this problem have been made in 
San Antonio by analysis of complement fixation test results and 
flea indices. The numbers of ectoparasites found on “‘positive’’ and 


1724 December 28, 1951 


~ 3 
. . 

. 

- 
] 
| 
] 
ey ‘ 
] 
| 
par ( 
| 

( 


“negative” rats are shown in table 10. It is clear that there is a 
difference in the numbers for positive and negative rats. This 
situation occurs in spite of the fact that typhus has occurred in 
nearly every building with rats. 


Table 9. Typhus cases reported in San Antonio, 1944 


4-week Typhus 4-week | Typhus 
Month period cases | | Month period cases 
1 2 | | 8 | 20 
4 3 || October. 1 17 
5 4 || November na 12 6 
6 } 13 5 
7 5 || 
it 


A comparison of the differences in the numbers of fleas on immature 
positive 4nd immature negative rats with the numbers on the corres- 
ponding adults is of interest. By averaging the totals for both sexes, 
it is found that, in the Norway rat, the positive adults have 1.85 times 
as many fleas as the negative adults although the positive immature 
rats have only 1.37 times as many fleas as the negative immature 
rats. This is to be expected since immature rats may be living in 
heavily infested buildings but have not lived long enough to have 
become infected. A similar situation occurs in the roof rats. Studies 
of this type suffer the deficiency of comparing the numbers of fleas 
on rats at a time after the rat became infected and are hence only 


a suggestive relation. 


Table 10. Number of fleas found on “positive” and “negative” rats in San Antonio 
(1944-45) 


| Positive complement fixation test Negative complement fixation test 


Male Female | Male | Female 
| | Per- Per- | f Per- : : Per- 
Rats sol cent ? Rats | Mean cent Rats | Mean cent Rats | Mean cent 
Roof rats: | 
Adults__.... 28 4.4 64 34 4.4 62 37 2.6 73 68; 2.2] 65 
Immature-.- 29 5.7 83 8 | 3.9 51 84 2.7 57 
Norway rats: 
Adults... ..- 43 13.3 84 53 10.5 76 57 7.5 7 53 5.2 66 
Immature-- 20 | 15.3 95 23 9.2 87 37 | 6.5 84 35 11.4 86 


' Mean number of fleas per rat. 
2 Percent of rats having fleas. 

All surveys of presence of antibodies in rats are biased in favor of 
positive rats because typhus is more likely to be present where there 
are many rats and rats are more easily caught in such places. A 
survey of rats in places where rats are rare would be difficult but 
would probably show all negative rats. 
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Summary 


Commensal rats were collected in San Antonio, Tex. from May 
1944 to September 1945 and examined for ectoparosites. 

The rat flea, Xenopsylla cheopis, is most abundant on rats from 
May to August. The mouse flea, Leptopsylla segnis, is most abundant 
in March and April and is almost absent in the summer. The chicken 
flea, Echidnophaga gallinacea, is frequently found and the northern rat 
flea, Nosopsyllus fasciatus, was present in small numbers in the spring. 
A few cat fleas (Ctenocephalides sp.) and human fleas (Pulex irritans) 
were collected. The maximum abundance of fleas occurs in the 
spring season, but because of overlapping of maxima for various 
species, fleas are abundant for almost 6 months. 

Norway rats have more fleas than have roof rats. For adult rats 
of both species, the males had more fleas than the females. The 
number and sex ratios of fleas in stores, mills, and residences were very 
similar. For both YX. cheopis and L. segnis a high sex ratio in favor of 
females occurred in the cool seasons. 

The mite, Liponyssus bacoti, was most abundant in March and 
April. Laelaps nuttali was most abundant in July and August. A 
few Echinolaelaps echidninus were found in May and June. 

The rat louse, Polyplax spinulosa, was most common from December 
to February. 

Because of the overlapping of months of abundance, ectoparasites 
are present on rats in all months of the year. The increase in human 
typhus cases lags about 2 months behind the increase in flea abund- 
ance. Rats positive for typhus have more fleas than have rats 
negative for typhus. 
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Use of Warfarin-Treated Oats as a Plague 
Suppressive Measure in Hawaii 


By Bertram Gross, Ropert H. Baker, and Davin D. Bonner* 


The rodenticidal possibilities of warfarin-treated oats under Ha- 
waiian field conditions were investigated by Doty (1) in three tests 
conducted on the island of Kauai. The results of these field tests 
showed that warfarin was readily accepted by rodents in this form 
and that the period of exposure in bait stations should be at least 17 
days or until consumption reaches zero. Doty concluded that war- 
farin had a place in the over-all plantation field program. He sug- 
gested that a system using lines of fairly permanent poison-bait 
stations along gulches and wasteland, where migration is more or less 
continuous, would be very effective. 

Eskey (2) pointed out that Rattus hawaiiensis undoubtedly plays an 
important role in maintaining the endemic rural type of rodent 
plague which is present in Hawaii. The determination of the value 
of warfarin-treated oats as an additional plague suppressive measure 
in field areas where large numbers of R. hawaiiensis were present 
became, therefore, a matter of considerable interest and importance 
to plague control workers in the Territory of Hawaii. 

To evaluate this problem in a known endemic plague region in 
Hawaii, a field experiment was undertaken to find out what effect the 
continuous application of warfarin-treated oats, over an extended 
period of time, would have on the rodent population of a limited area. 

The area selected for this purpose, field 109, is located in plague work 
zone 3A, Hamakua, Hawaii. This field (fig. 1) was chosen because 
reports received from plantation field workers indicated that rats had 
been causing severe cane damage, and the Bureau of Rodent Control 
trapping records showed that a high rodent population was present. 

Approximately 78 acres of this landZare utilized by the Honokaa 
Sugar Company to cultivate sugar cane. At the time the experiment 
Was initiated, the sections under cultivation were covered with a 
dense growth of mature cane (variety 32-8560) which was 17 months 
old and was scheduled to be harvested in a few months. The re- 
mainder of the area, approximately 60 acres, was not under cultiva- 
tion. In these wasteland sections many species of fruit trees, shrubs, 
and grasses are found, several of which, in addition to sugar cane, 
may serve at one time or another as a source of rodent food supply. 


*Chief, Bureau of Rodent Control, Supervising Rodent Control Inspector, Hamakua, and Medical 
Entomologist, respectively, Division of Sanitation, Department of Health, Territory of Hawaii. 
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“ Figure 1. Field 109, Hamakua District, Hawaii, T. H., selected for rodenticidal 
experiment. 
I 
I 
Many rock piles and a few rock walls are scattered throughout the ; 
7 wasteland sections. The experiment began February 3, 1951, and ; 
ended June 8, 1951. 
Methods 
To obtain a relative measurement of the rodent population, 200 , 
numbered snap traps baited with coconut squares were set at intervals ; 
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of 35 to 50 feet throughout the area. These traps were serviced each 
working day, and records were kept of the rodent catch by individual 
station. At the end of a 1-week period the traps were removed and 
portable bait stations were substituted. These stations consisted of 
empty sardine cans (615 x 4% x 1% inches) and a numbered, curved 
covering hood (12 x 13 inches) similar to that described by Doty (8). 

Unpoisoned oats were not used at any time during this experiment. 
When the poison stations were first distributed, 4 ounces by weight of 
warfarin-treated oats ' were placed in each bait pan. Thereafter, all 
stations were checked at 3-to 5-day intervals. The presence of fecal 
pellets, blood stains, and dead rats was noted, and bait consumption 
was recorded. The bait supply was replenished up to 4 ounces when- 
ever indicated. This poisoning phase of the test was carried on for 
91 consecutive days. At the end of this time the poison stations were 
replaced with snap traps. Snap trapping was continued for 4 weeks 
to obtain data that could be compared with pretrapping data. 
Unfortunately post-trapping activities could not be conducted over 
a longer period of time as field 109 was harvested a few days later. 


Results 


The total number of rodents retrieved during the pre-poisoning 
period show that field 109 was heavily infested (table 1). In addition, 
the trapping data indicate that R. alerandrinus was the predominant 
species of rat present in the area, that large numbers of PR. hawaiiensis 
were also present, that R. norvegicus and R. rattus were less abundant, 
and that approximately half (47.9 percent) of the rodents found in 
the area were mice. 

When the warfarin-treated oats were exposed, many stations be- 
came active within a few days (table 2). Throughout the poisoning 


Table 1. Species composition of trapped rodents 


Pre-poisoning period | Post-poisoning period ! 
First week ] First week Second week | Third week | Fourth week 
| 
Species Num- || Num- | | Num- | Num- | Num- 
ber ber | ber | ber ber 
trapped || trapped | itrapped| jtrapped| 
| 
R. 76 | 24.28 || 4 7} 493] 3] 278 | 7| 4.14 
8 | 2.56 || 0 0 0 0 0 
R. norvegicus 21 6.71 0; 5 | 4.63 | 4 2. 37 
R. hawatiensis______..- 58 | 18.53 8&2 111 | 78.17 73 | 67.59 120 71.00 
Total Rats_...___- 163 | 52.08 || 88 118 | 83.10 81 | 75.00 131 | 77.51 
M. musculus 150 | 47.92 6 24 | 16.90 27 | 25.00 38 | 22.49 
Total Rodents__-- 313 |100. 00 | 94 142 108 | 100. 00 169 | 100.00 
| 


1 Warfarin-treated rolled oats exposed for 91 consecutive days. 

1 The poisoned oats consisted of a commercial product, prepared according to the formula of Doty, and 
contained by weight 0.025 percent warfarin, 11.0 percent mineral oil, 0.25 percent para-nitro-phenol (a mold 
deterrent), and 88.73 percent rolled oats. 
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Table 2. Average daily consumption of warfarin-treated oats 
(200 bait stations] 


Number sta- | Percent sta- . : Average 
= tions show- | tions show- + daily con- 
Interval (days) ing some ing some — d sumption 
acceptance | acceptance em.) (em.) 

a 145 | 72.5 3, 997 999 
| 185 92.5 9, 830 3, 277 
3.. 131 65.5 3, 352 1,117 
131 05. 5 4, 061 1,01 

160 80.0 4, 210 1, 40 

139 | 69.5 4, 097 1, 36¢ 
131 65.5 3, 558 1, 1st 
| 161 80. 5 5, 705 1, 426 
— Ee eee 149 74.5 5, 521 1, 380 
175 87.5 | 7,655 1,914 
170 85.0 6, 350 2,117 
154 77.0 | 7, 782 1, 946 
aaa 185 92. 5 8, 455 2, 114 


phase, 316 pounds of the bait were consumed, and a high percentage 
of the stations continued to remain active. During this period, 
rodent droppings were observed in the bait pans on 549 different 
occasions. In addition, blood-stained oats were noted 28 times, and 
11 rodents, showing signs of having consumed the poisoned grain, 
were found dead in, or immediately adjacent to, the stations. There 
was no evidence that any animal except rodents consumed the bait. 

The average daily total consumption of the warfarin-treated oats 
remained at a low level for the first 4 days of exposure (fig. 2). During 
the following 6 days, consumption rose sharply. The two subsequent 
recordings, covering a period of 7 days, show that there was a sharp 
decline in the amount of poison bait eaten. At this time (17 days), 
the average daily total consumption of bait was 1,117 grams. There- 
after, the consumption curve showed a series of fluctuations with a 
gradual upward trend, indicating that large numbers of rodents were 
still present in the test area. 

Examination of the results obtained during the post-trapping 
period shows that a radical change had occurred in the species 
composition of the rodents present in the area. The first week, 
there were marked reductions in the numbers of trapped R. 
alexandrinus, R. rattus, R. norvegicus and M. musculus. In contrast, 
the number of trapped PR. hawciiensis increased. Results obtained 
for the succeeding 3 weeks show that the species composition of the 
rats in the area remained relatively the same. The number of mice 
retrieved during this period showed a gradual increase. These data 
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Figure 2. Consumption of warfarin-treated oats at 200 bait stations, field 109, 
Hamakua District, Hawaii, T. H., February 9 to May 11, 1951. 


indicate clearly that the application of warfarin-treated oats resulted 
in control of all rodent species present except the native Hawaiian 
rat, R. hawaciensis. 

Discussion 

Results of cage tests undertaken in Honolulu approximately 6 
weeks after the Hamakua field experiment had begun, demonstrated 
that 2. hawatiensis accept warfarin-treated oats and die from the 
effects (see article following). The poison mix utilized for these 
cage tests was identical with that offered in the field experiment. 
The cage-test animals, however, did not have an extensive choice of 
food. 

All species of rodents which were present in the field test area had a 
multiple choice of foods. After the poison bait was distributed, un- 
doubtedly many of these rodents continued to feed to some extent on 
the various types of food normally available to them. As effective 
control of R. alexandrinus, R. rattus, R. norvegicus, and M. musculus 
was achieved through the use of warfarin-treated oats, it is apparent 
that most of these rodents also found the poison bait attractive and 
ingested quantities which eventually killed them. 

The daily consumption of poison bait continued to remain at a 
high level throughout the poisoning period, indicating that R. ha- 
waiiensis was also feeding on the warfarin mix. This conclusion is 
supported by the fact that 59.8 percent of the R. hawaiiensis rats 
trapped during the first week of the post-poisoning period showed 
evidence of hemorrhage on autopsy. Since the Hawaiian rat was 
not controlled effectively, it is not unlikely that this species fed spo- 
radically on the warfarin-treated oats but did not consistently ingest 
sufficient quantities to produce death. 

It is quite possible that the failure of the warfarin preparation to 


December 28, 1951 1731 


2000 
4 
U 
> 
7 
() 
5 
3 
4 
) 


43 


control R. hawaiiensis is related to the question of food preferences. 
In the field, R. hawaiiensis may be more selective in its choice of 
foods than the other species of rodents. In addition, this species may 
consistently prefer a greater variety of foods. These speculations 
indicate the desirability of conducting further investigations to 
determine the food preferences of R. hawaiiensis. 

Another possibility is that the R. hawaiiensis population was not 
controlled because of extensive migrations from adjacent areas. 
However, if one assumes this, it is difficult to explain why the other 
species of rodents were so drastically reduced. Perhaps the increase 
in the number of R. hawaiiensis was partially related to the radical 
decrease in the number of the PR. alerandrinus, R. rattus and R. nor- 
vegicus. Since these species are larger and undoubtedly compete with 
the Hawaiian rat, it is not improbable that a reduction in their num- 
bers would result in R. hawaiiensis being subjected to less biological 
pressure, thereby giving this species a much greater chance of sur- 
vival. This would appiy to both R. hawaiiensis present in the area 
and to those migrating into it. The younger rats of this species 
would be benefited particularly by such conditions. 

R. hawaiiensis is primarily a field rodent and prefers to live in rock 
piles or in thickly vegetated areas. It is timid and rarely infests 
human habitations. The other species of rodents are also found in 
the fields. However, they are more aggressive and occasionally 
infest buildings where they and their fleas come into intimate contact 
with people. In the communities, therefore, R. alexandrinus, R. 
rattus, R. norvegicus, and M. musculus are more directly implicated in 
the transmission of plague to humans than is R. hawaiiensis. 

As previously noted, warfarin-treated oats effectively controlled all 
species of rodents in the test area excep. R. hawaiiensis. It is prob- 
able, therefore, that the extensive application of this rodenticide in 
field areas and in communities might have considerable value as a 
means of reducing the plague potential for the entire endemic region. 
However, large numbers of R. hawaziensis are found in all areas of 
the plague district and plague infection is detected more often in this 
species than in any other rodent present. Thus, R. hawaiiensis and 
its ectoparasites would continue to be the reservoir of plague infection 
in the cane fields and wastelands. 

The important role played by R. hawaziensis in the epidemiology 
of plague in Hawaii focuses attention on the necessity of conducting 
additional laboratory and large-scale field tests to determine a suit- 
able warfarin bait which will effectively control this species. 


Summary 


1. The purpose of this experiment was to determine the value of 
warfarin-treated oats as an additional plague suppressive measure 
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in field areas in Hawaii where large numbers of Rattus hawaiiensis 
were present. 

2. The test was conducted in a sugar cane field located in the 
endemic plague region of the Hamakua District, island of Hawaii, 
T. H. 

3. Trapping results obtained before warfarin-treated oats were ex- 
posed show that this field was heavily infested with rodents. The 
results indicated that R. alerandrinus was the predominant species 
of rat present in the area, that large numbers of R. hawaiiensis were 
also present, that R. norvegicus and R. rattus were less abundant and 
that approximately half (47.9 percent) of the rodents found in the 
area were M. musculus. 

4. Warfarin-treated oats were exposed continuously at 200 bait 
stations for a period of 91*days. During this time 316 pounds of 
bait were consumed, and a high percentage of the stations remained 
consistently active, indicating that large numbers of rodents were still 
present in the test area. 

5. Trapping results obtained immediately after poisoning activities 
showed that a radical change had occurred in the species composition 
of the rodents present in the area. There were marked reductions in 
the numbers of FP. alerandrinus, R. rattus, R. norvegicus, and M. 
musculus. In contrast, the number of trapped R. hawatiensis 
increased. 

6. The data indicate clearly that the application of warfarin- 
treated oats resulted in control of all rodent species present except 
the native Hawaiian rat, R. hawaiiensis. 

7. The extensive application of warfarin-treated oats in field areas 
and communities to control PR. alerandrinus, R. rattus, R. norvegicus, 
and M. musculus might have considerable value as a means of re- 
ducing the plague potential for the entire endemic region. However, 
R. hawaiiensis and its ectoparasites would continue to be the reser- 
voir of plague infection in the fields. It is indicated, therefore, that 
a more suitable warfarin bait be found which will effectively control 


this species. 
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Cage Tests With Warfarin on the Hawaiian Rat, 
Rattus hawaiiensis Stone, and the House 
Mouse, Mus musculus Linn., in Hawaii 


By Davin D. Bonnet, Epwarp S. C. Mav, and Bertram Gross” 


A previous report by Doty (1) has given the results obtained with 
warfarin-treated rolled oats as a rodenticide in cage tests in Hawaii 
on Rattus norvegicus (Erxleben), Rattus alexandrinus (Geoffroy), and 
Rattus rattus Lim. This paper reports a similar series of tests under- 
taken in Honolulu, T. H. on the Hawaiian rat, Rattus hawaiiensis 
Stone, and the house mouse, us musculus Linn. Data on the effec- 
tiveness of warfarin-treated rolled oats against these two additional 
species were particularly desired because an extensive field experiment 
in which this poison bait was used was already in progress in a rural 
plague area, where large numbers of both species were known to be 
present (see preceding report in this issue). 

Rats and mice were captured during March and April 1951 near 
Honolulu, in live cage traps baited with squares of coconut meat. 
They were transferred to individual cages and provided with unlimited 
drinking water and pieces of coconut. Each cage contained nesting 
material and a suitable shelter. A record was made of the species, 
sex, and weight of each rodent. 

Tared petri dishes containing weighed quantities of rolled oats were 
placed in the cages each day. These dishes and their contents were 
reweighed on each subsequent day and the amount consumed was 
determined by difference. Unpoisoned rolled oats were presented for 
approximately seven consecutive days, after which poisoned oats 
were substituted. Preliminary tests had demonstrated that a pre- 
test period of 1 week was more than sufficient for the caged wild 
rodents to become accustomed to laboratory life and to consume regu- 
lar amounts of food. The poisoned oats consisted of a commercial 
product, prepared according to the formula of Doty, and contained 
by weight 0.025 percent warfarin, 11.0 percent mineral oil, 0.25 percent 
para-nitro-phenol (a mold deterrent), and 88.73 percent rolled oats. 


*Medical Entomologist, former Supervising Rodent Control Inspector, Oahu, and Chief, Bureau of 
Rodent Control, respectively, Division of Saaitatioa, Department of Health, Territory of Hawaii. 

Note: 3 (alpha-phenyl-beta-acetyl ethyl)-4-hydroxycoumarin, or warfarin, is a chemical discovered, by 
Dr. K. P. Link and associates of the Wisconsia Alumni Research Foundation, to have lethal anti-coagulant 
properties in mammals, 
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Results 


A summary of the results obtained is presented in the table. There 
was a difference in the quantity of food eaten by the male and female 
rats, but when calculated on a body weight basis, the difference was 
not significant. The poisoned oats were not quite as acceptable as 
unpoisoned oats, since the daily food consumption dropped signifi- 
cantly on the first 2 days after presentation of the poison. After the 
second day there was an even further drop in consumption (fig. 1), 
probably indicating that the poison was beginning to take effect. 
The increased daily consumption as shown in figure 1 after the sixth 
day is the result of consumption by those animals which lived beyond 
the mean day of death (7.9 days). The animals in this group, con- 
stituting 50 percent of the population, ate a smaller quantity of war- 
farin oats (4.9 gm.) during the first 2 days of the experiment, and 
were still consuming small quantities of poisoned bait at the same 
time that early mortalities were eliminating a portion of the popula- 
tion. Therefore, the food consumption, as percent of body weight, 
is warped and indicates an artificial increase which is not significant. 
This avoidance of the poisoned bait by some individuals may account 
in part for the longer survival of this group. 

The mean day of death (7.9) is somewhat greater in R. hawaiiensis 
than that reported by Doty for the other species of rodents found 
in Hawaii (R. norvegicus, 5.4 days; R. rattus, 5.8 days; and 
R. alexandrinus, 6.8 days). This would appear to indicate a greater 
resistance of R. hawaiiensis to the effects of the poison. However, 
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Figure 1. Consumption of warfarin-treated oats by R. hawaiiensis. 
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the amount of poisoned oats ingested by this species in percentage of 
body weight was 38.9+1.3 percent. This quantity is not significantly 
different from the amounts ingested by R. alexandrinus in Doty’s tests. 
None of the animals in this series refused to accept the warfarin- 
poisoned oats, and all died from the effects. 


Results of cage tests with warfarin, in Hawaii, March and April 1951 


Item Rattus hawaiiensis | Mus musculus 

EEE 13.2+1.0 gm. 
Mean daily consumption of unpoisoned rolled 7.14%0.2 2.3+0.3 gm. 
Mean daily consumption as percent of body weight__...------- 12.9+0.8 percent_......| 17.4+3.0 percent. 
Mean daily consumption of warfarin-poisoned oats on Ist and | 5.6+0.2 gm-......--.... 1.4+0.4 gm. 

2d day of presentation. 
Total warfarin-oats as percent of total body weight_....-. ---. 38.9+1.3 percent_......| 72.2+6.5 percent. 


The earliest that death occurred was 4 days after the initial pres- 
entation of poison. The maximum survival was 20 days. By the 
eleventh day, 90 percent of the experimental animals had succumbed 
to the effects of warfarin. 

Autopsies were performed on all animals after death, and hemor- 
rhages were found in various organs of the body, including the heart, 
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Figure 2. Consumption of warfarin treated oats by M. musculus. 
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lungs, mesenteries, brain, skin, muscles, and genitourinary systems. 
In most instances, more than one system was involved. It is note- 
worthy, however, that 69 percent of the rats showed extensive 
hemorrhages in the pectoral-cervical region. Hayes and Gaines (2 
have stated that for the white rat the perioesophageal and cervical 
bleeding was possibly the result of mild experimental trauma due to 
stomach tube application of the poison. Our results indicate that in 
R. hawatiensis cervical involvement occurs naturally and with high 
frequency. 

As would be expected in a smaller animal, the food consumption of 
mice in terms of percentage of body weight, was greater than that 
found in the rats (fig. 2). The mean day of death for Mus musculus 
was 8.6 days, which is significantly greater than that found for Rattus 
hawaiiensis or for the three species tested by Doty. The ingestion of 
warfarin by mice continued for a longer period and resulted in a high 
consumption of poisoned rolled oats (72.2+6.5 percent) when com- 
puted in terms of percentage of body weight. Ninety percent of the 
mice were dead as a result of the poison by the end of the thirteenth . 
day. The earliest death occurred on the fourth day, and the maximum 
survival of any individual mouse was 17 days. 
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of Disease 


No health State or local, can effectively prevent or control disease without 
knowledge of when, where, and under what conditions cases are occurring 


Announcement 


A New Morbidity and Mortality Weekly Report 


The new monthly Pusiic Heatru Reports (see back cover) will publish from 
time to time, as appropriate, reports, tabulations, and articles dealing with mor- 
bidity statistics, both domestic and foreign. The present weekly “Incidence of 
Disease”’ section, however, will be discontinued as of December 31, 1951. 

Current provisional morbidity data on notifiable diseases for the United States 
now appear in summary form and in tabulations by States and cities in the 
Weekly Morbidity Report issued by the National Office of Vital Statistics of the 
Public Health Service. Beginning on January 11, 1952, the Public Health Service 
through the National Office of Vital Statistics will issue a Morbidity and Mortality 
Weekly Report presenting these morbidity data as well as certain mortality data 
for selected cities. . 

Libraries and agencies that have depended upon Pusiic Heatru Reports for 
current morbidity statistics for the United States may continue to receive the 
same data by writing to the National Office of Vital Statistics, Public Health 
Service, Washington 25, D. C., requesting that they be placed on the mailing list 
for the new Morbidity and Mortality Weekly Report. Individuals who wish to be 
placed on the mailing list should indicate how and to what extent they will make 
use of this publication. 

Since the Weekly Epidemiological Record and other publications of the World 
Health Organization, Geneva, Switzerland, contain morbidity data for foreign 
countries, tabulations of notifiable diseases occurring outside the United States 
and its Territories will not appear regularly in National Office of Vital Statistics 
publications. 


UNITED STATES 
Reports from States for Week Ended December 8, 1951 


The incidence of measles declined slightly for the current week as 
compared with the previous week but was about 66 percent higher 
than for the same week in 1950. The greatest concentration of cases 
continues to be in the northeastern section of the country. 

The number of cases of scarlet fever (1,530) for the current week 
is about 30 percent higher than for the same week last year. The 
5-year median is 1,837. 

A slight decrease in poliomyelitis cases was reported. The cumu- 
lative total for the calendar year is now 27,975 as compared with 
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32,473 for the same period in 1950. The cumulative total since the 
seasonal low week is 26,757 as compared with 31,342 in 1950. 

Diphtheria incidence was lower for the current week than for the 
same week last year. The disease continues to be concentrated in the 
southern States. 

Two cases were erroneously reported as smallpox in Nebraska last 
week because of a clerical error. They were cases of chickenpox. 

Nine cases of rabies in animals were erroneously reported for New 
Jersey for the week ended November 24 because of an error in trans- 
mitting the report. 

One case of leprosy was reported by Minnesota. 

Only eight cases of malaria in civilians were reported, two in New 
York and six in Texas. The number from military establishments 
was also smaller as compared with previous weeks. 


Epidemiological Reports 
Gastroenteritis 

Dr. J. P. Ward, Arizona Director of Public Health, has reported 
an outbreak of gastroenteritis consisting of 40 cases which occurred 
ata church social. All food stuffs served at the meal were examined 
hacteriologically and Staphylococcus was isolated from a sample of 
cole slaw. Mayonnaise was suspected of containing the organism 
and improper refrigeration was thought to be a contributing factor. 

Dr. H. W. Stevens, Massachusetts district health officer, has re- 
ported an outbreak of gastroenteritis caused by Salmonella montevideo. 
Nine cases occurred after an incubation period of 18 to 24 hours fol- 
lowing the eating of chocolate eclairs. The illness lasted from 1 to 
2 weeks. Because of a marked delay in reporting the cases, investi- 
gation of the bakery where the eclairs were prepared, and of its per- 
sonnel, did not reveal the source of infection. 

S. V. Dugan, Kentucky Department of Health, has reported an 
outbreak of gastroenteritis in a public school which presumably fol- 
lowed the eating of wieners in the cafeteria. About 45 to 50 pupils 
out of a total of 98 who ate in the cafeteria became ill after an incu- 
bation period of 3 to 10 hours. A sample of uncooked wieners, when 
examined in the laboratory, showed the presence of a weakly hemo- 
lytic alpha prime type Streptococcus. Fifty grams of the sample fed 
to a kitten caused marked diarrhea 24 hours later. 

Reports have been received that construction workers and other 
personnel on a project in Nevada were affected twice within 2 weeks 
by outbreaks of gastroenteritis, presumably food-borne. Sixty 
persons were affected in the first and 100 or more in the second in- 
stance. Some article of food in box lunches, which included meat 
sandwiches, is suspected of being the vehicle of infection. 
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Rabies in Animals 

Rabies has been reported in a number of species of animals over 
the past few months in South Dakota. Prior to 1951, no cases in 
animals had been observed for about 13 years. Since the disease ap- 
peared in April 1951, laboratory confirmation has been obtained on 
the following species of animals: dogs, cats, skunks, muskrats, 
squirrels, rats, and mice. The infection has been found more fre- 
quently in skunks than in dogs or other domestic animals. 
Psittacosis 

Dr. Albert Milzer, Collaborating Laboratory of the Influenza 
Study Program, has reported a complement fixation titer of 1 to 64 
in acute phase serum, and 1 to 256 in convalescent serum for the 
psittacosis-pneumonitis group in a woman who owns a pet shop in 
Chicago. The patient who sells parrots and parakeets had clinical 
findings of an atypical pneumonia and responded successfully to 
aureomycin therapy. 


Comparative Data for Cases of Specified Reportable Diseases: United States 


{Numbers after diseases are International List numbers, 1948 revision} 


| | Cumulative Cumulative 
| Tene | total since | total for 
| ended— | 5-year! Sea- Seasonal low 5-year calendar 5-year 
1 week jmedian year— 
Disease | me | sona 1945-46 me 
32... 2 through dian 
| Dec. | Dee, |1946-50| week ee 1946-50 
8, 9, 1950-51 1949-50 1951 1950 
1951 1950 
Diphtheria (055) | 90/132) 220; 27th} 1,910) 2,573 4,518} 3,918) 5,701) 9,129 
Encephalitis, acute infectious | | | 
(082)... 26} | @ (1) (1) 953} 608 
Influenza (480-483) 1,695] 1,210) 1,210) 30th} 8,045) 11,097] 11, 097/124, 100/149, 864/139, 295 
Measles (085) _......| 6,059) 3,008) 3,008) 35th) 31,341) 18,254) 18, 238/500, 252/306, 425/584, 626 
Meningitis, meningococcal | | 
76) 80 69} 37th 804 741 709; 3,865, 3,540) 3,253 
Pneumonia (490-493) - 1,089, 1,551; (2) (‘) (‘) (‘) (‘) 56, 76,282) (2) 
Poliomyelitis, acute (080) 378 480) 322) 11th|326, 763) 31,342) 26,666 |327,975| 32,473) 27,016 
go | Mountain spotted fever | | 
Scarlet fever (050) 4...._.___- 1, 530 1, 194) 1,837; 32d) 11,662) 11,673) 15,898) 65,048) 51, $43) 72 72, = 
1} 35th 51) 11) 11} 512 7| 53 
Tularemia (059) _- 20) 22) (1) (!) @ | 613) 962 
Typhoid Paratyphoid | 
fever (040,041) | 53 54 51} llth) 2,553) 2,798) 3,238) 2 3,307) 3,723 
Whooping ak Se | 1,502 1, 967) 2, wil 39th) 11, 286) 16, 964) 16, » 964) 65, 061/114, 159) -93, 755 


| | | 
1 Not computed. ? Data not available. % Addition: Kentucky, 6 cases, delayed reports—not allocated, 
4 Including cases reported as streptococcal sore throat. § Deduction: Nebraska, week ended Dee. 1, 
cases. 6 Including cases reported as salmonellosis. 
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Reported Cases of Selected Communicable Diseases: United States, Week 
Ended Dec. 8, 1951 


{Numbers under diseases are International List numbers, 1948 revision] 


| | | 
Menin- 
Diph- | Influ- | yseasles gitis, Pneu- | Polio- 
theria | foctious | | menin- monia | myelitis 
gococcal 
(055) | (O82) (480-483) (085) (057.0) (490-493) (080) 
United States ______--- 90 | 26 1, 695 6, 059 76 1, 089 378 
New England__.........-.--- 1 4 1, 094 3 “4 5 
2 252 1 30 1 
Middle } 6 4 1 2, 394 19 102 19 
New York........--- 3 4 1, 368 10 
New Jersey......---- 1 204 | 40 
Pennsylvania. 732 9 62 10 
East North Central__- 19 9 5 1, 035 14 94 46 
SSS = 1 3 3 306 3 78 6 
Michigan. ..------- eect 1 4 2 364 6 16 16 
West North Central : 7 1 7 129 5 212 36 
Minnesota. 1 47 1 13 13 
7 1 2 
Missouri ---- | 6 1 5 | 6 
North Dakota = . 1 5 
10 1 | 1 10 
South Atlantic __. 29 | 3 5 508 8 123 27 
Maryland 1 | 33 | 3 
District of Columbia 31 17 1 
3 2 65 3 40 4 
West Virginia__-___-- 4 1 44 1 | 3 
North Carolina_---- 3 7 4 | | 4 
South Carolina_____- 1 44 14 
IE 13 30 91 | 29 5 
 — 4 24 7 
East South Central 17 1 14 243 10 53 | 40 
Kentucky : 2 2 168 3 2) 5 
Tennessee ___- 1 1 44 5 5 
Alabama... 12 17 37 8 
Mississippi-------- 2 12 14 1 14 | 22 
West South 1 203 81 4 287 | 7 
97 15 31 13 
Louisiana. 1 1 31 7 
Oklahoma.. i 105 6 2 g | 2 
,, sr 7 1 59 2 216 57 
1, 357 283 3 85 35 
1 : 3 4 
Colorado_____--- 1,117 24 20 5 
New Mexico. 10 1 1 
57 1 | 13 
Pacific 31" 29 | ™ 292 8 89 91 
ie 103 1 2 10 
Oregon_- 13 14 2 39 6 
California______-___-- i | 6 12 175 § 48 75 


1 New York City only. 
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Reported Cases of Selected’Communicable Diseases: United States, Week 
Ended Dec. 8, 1951—Continued 


{Numbers under diseases are International List numbers, 1948 revision] 


South Dakota_____- 
Nebraska. - 
Kansas 


South Atlantic_- 
Delaware 
Maryland 
District of Columbia_-- 
Virginia 


weet 
North Carolina. 


South Carolina____- 
Georgia_. 
Florida. - 


East South Central 
Kentucky 
Tennessee __ 
Alabama 
Mississippi 


West South Central 
Arkansas 
Louisiana_ 
Oklahoma. - 
Texas-___- 


Mountain 
Montana 
Idaho 

Wyoming._-- 

/ Colorado 
Ne w Me 


Nevada- 


Pacific 
Washington 
Oregon 
California 


Alaska_ 
Hawaii__ 


1 as al sore throat. 
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Area 

United 

New Hampshire. - 

Massachusetts. 
Rhode 
Connecticut 

Middle Atlantic 

a 

New Jersey .---.---- 

East North Central___- 
Michigan... 

West North Central ______- 
Minnesota... 
Iowa 

Missouri 

North Dakota. 


Typhoid 


2 cases reported as 
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| | | |. 
| Rocky | 
Moun- | — and Whoop- | 
| tain | | para- | ing Rabies 
spotted ty bold | cough in 
fever | fever 2 animals 
(104) | (050) (084) | (059) | (040,041) | (056) 
| | 20 | 53 | 1, 502 129 
| 4 200 | 
3 85 |__ 
| 1 4 216 7 
3 100 3 
| 1 1 76 4 
6 5 ost 10 
| 1 100 4 
1 1 13 1 
2 1 29 2 
m i... 3 1 81 1 
ai... 1 58 2 
77 | 2) 19 
18 | St. 1 10 
5 | 6 4 
23 at 26 
1 | 
| 179 | 2 | 7 145 28 
23 | 1 | 2 | 24 3 
17 = 67 2 
69 iy 14 12 
2 | 3 
11 3 | 13 8 
49 3 | 2 109 29 
23 3 45 
| 25 | 28 
a 1 | 32 6 
1 1 | 4 8 
5 334 32 
| 6 |_. 4 | 1 | 11 2 
| 4 | 3 = 
1 | I 11 | 2 
30 |__ aa 7 | 309 | 28 
50 | 1 | 3 | 40 
10 4 
8 | | 11 
| 1 | 1 
1 | 17 
| 3 | 
19 | 92 | 4 
206 | aS 18 | 84 4 
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FOREIGN REPORTS 


CANADA 
Reported Cases of Certain Diseases—Week Ended Nov. 24, 1951 


| 
| | | Prince | N 
New- | New aw 
Ed- | Nova Beruns- | Que- | On- 


Al 
Disease | Total | found- | ward | Scotia | | tario | toba | berta! 


land | wick wan 
| | Island | | | | | | bia 
Chickenpox. .....--} 1,228 | 6 33 | 508 56 95 | 185 152 
Dysentory: 
Encephalitis, infee- | 
German measles____- 167 g2 22 13 15 
Influenss...........- 16 2 | 1 | 
Measles. ......-..--- 793 | 14 6| 154) 97] 20) 2; 142 
Meningitis, menin- | | | | | 
gococcal ..........- 4 = | 1 4 
Mumps. ...........- 718 | 2/ 388 38 47 60 52 
Poliomyelitis | 8 5 | 1 l 
Scarlet fever... --- 385 |_- 2 122 31 23 44 44 119 
Tuberculosis (all | | 
forms) :ateaiegs 271 | 33 | 10 | 2 123 23 35 10 12 23 
Typhoid and para- | | | 
typhoid fever. = 5 | 
Venereal diseases: | | | | 
Gonorrhea...---- | 301 | 6 -| 3 | 3 74 57 26 | 33 41 58 
Syphilis. 68 | I... 5 | 1] 36 10 2 1 1 7 
Primary-.---- 3 | 1 | 2 
Other... 57 | 5 1} 30 8 2 | 5 
Whooping cough....| 257 |_______- 116 | 60 16 | 15| 32 18 
MADAGASCAR 
Reported Cases of Certain Diseases and Deaths—September 1951 
| Aliens | Native 
Disease 
Cases Deaths | Cases | Deaths 
Dysentery: | 
CREE Eee, 103 | 2 | 24, 824 | 113 
Meningitis, SEN 6 | 3 
Pneumonia (all forms) _ 4) 1 | €91 70 
Tuberculosis, respiratory 8 | 1 109 | 15 
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REPORTS OF CHOLERA, PLAGUE, SMALLPOX, TYPHUS FEVER, AND 
YELLOW TEVER RECEIVED DURING THE CURRENT WEEK 


The following reports include only items of unusual incidence or of special interest and the occurrence of 
these diseases, except yellow fever, in localities which had not recently reported cases. All reports of yellow 
fever are published currently. 


Cholera 


India. During the week ended December 1, cholera was reported 
as follows: Calcutta, 77 cases; and Madras, 8. 

Pakistan. For the week ended December 1, 20 cases of cholera 
were reported in Dacca. 

Plague 

Madagascar. There were more @ases (25) of plague reported during 
the period November 11-20 than for any previous 10-day period this 
year. Only 9 cases were reported for the period November 1-10. 

Union of South Africa. One case.of septicemic plague was reported 
during the week ended November 24, in the Bothaville District, 
Orange Free State. 


Smallpox 


Algeria. One case of smallpox was reported during the period 
October 21-31. This is the first case since August 21. 

Burma. Smallpox was reported for the week ended December 1, 
as follows: Mergui, 27 cases; Moulmein, 2; and Rangoon, 1. 

India. During the week ended December 1, smallpox was re- 
ported in ports of India as follows: Madras, 8 cases; Calcutta, 5; 
Bombay, 2; and Cawnpore, 1. 

Indochina. The incidence of smallpox in Hanoi, Viet Nam, has 
increased from 33 cases reported for the week ended November 24, 
to 208 for the following week. 


Yellow Fever 


Gold Coast. The three cases of yellow fever reported in Suhum for 
the period August 2-9, were confirmed on November 30. 
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The printing of this publication has been approved by the Director of the 
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Washington 25, D. C. Subscribers should remit direct to the Superintendent 
of Documents, Washington 25, D. C. 

Librarians and others should preserve their copies for binding, as the Public 
Health Service is unable to supply the general demand for bound copies. Indexes 
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—Announecement— 


PUBLIC HEALTH REPORTS 
To be Published Monthly Next Year 


Beginning in January 1952 Pusiic HEALTH Reports will be published monthly. 
Two other technical publications of the Public Health Service—the Journal of 
Venereal Disease Information and the CDC Bulletin—are being merged with it. 

The merger has come about as the result of an extended study of the Public 
Health Service’s publishing activities. The new journal is designed to carry out 
more efficiently and economically the Public Health Service’s responsibilities for 
disseminating scientific information on matters of health. 

The new Pusiic HeattH Reports will be concerned with the technical and 
professional aspects of public health practice, with problems of health admin- 
istration, and with research in these fields. It will include substantially the 
types of material that have been appearing in the three present journals and the 
monthly Tuberculosis Control Issue of Pustic HEALTH Reports. There will be 
more emphasis, however, on administrative practice, program development, and 
applied research aspects and less emphasis on bench research and clinical materia! 
not rather directly related to public health practice. 

As has been true with each of the present journals, the pages of the new PuBLic 
HEALTH Reports will be open, on merit, to any responsible author. General 
editorial guidance will be provided by a Board of Editors composed of individuals 
of recognized competence and professional stature drawn from both within and 
outside the Federal service. 

Every effort will be made to furnish the new PuBLic HEALTH Reports to 
representative organizations in public health and its related fields. Most of the 
readers on the mailing list are affiliated with organizations to which free distribu- 
tion can legally be made. They will continue to receive the new journal either 
directly or through these organizations, 

The first issue of the new Pusiic Heattn Reports and an application form 
for a free subscription will be sent to readers now on the free lists for technical 
periodicals. After they have had an opportunity to review the new PvuBLIc 
HEALTH Reports and to consider its usefulness in their work, readers who wish 
to remain on the lists and receive the new periodical regularly should complete 
the application and send it in as soon as possible. This will allow time to revise 
the lists for mailing the second and subsequent issues. 

The new Pusiic HeEAttH Reports will also be available by paid subscription 
from the Superintendent of Documents, Government Printing Office. 


PUBLIC LIBRARY 


FEB 5 1959 


DETROIT 


> 
re, 
‘ 
RE 
Dir 
mae, 


| 
| 

ly. 

of 

it. 

lic 

ut 

for 

nd 

in- 

he 

he 

be ¥ 

nd 

ial 

IC 

al 

ils 

nd 

to 

he 

u- 

er 

m 

al 

IC 

sh 

te 

se 


ave 
; 
j 
Gr. 
4 
| 
j 
| 


Publie Health 
Reports 


Issued Weekly by the 
PUBLIC HEALTH SERVICE 


Index 


Volume 66—Part II 
Nos. 27-52 
July-December 1951 


SOCIAL SCIE 
| | 
FEDERAL SECURITY AGENCY 
\ Ga Ay 
PUBLIC HEALTH SERVICE 
1798 7 


FEDERAL SECURITY AGENCY 
Oscar R. Ewing, Administrator 


PUBLIC HEALTH SERVICE 
Leonard A. Scheele, Surgeon General 


Division of Public Health Methods 
G. St. J. Perrott, Chief of Division 


The printing of this publication has been approved by the Director of the 
Bureau of the Budget (August 10, 1949). 

The Pusitic HEALTH Reports, first published in 1878 under authority of an 
act of Congress of April 29 of that year, is issued weekly by the Public Health 
Service through the Division of Public Health Methods, pursuant to the follow- 
ing authority of law: United States Code, title 42, sections 241, 245, 247; title 44, 
section 220. 

It contains (1) current information regarding the incidence and geographic 
distribution of communicable disease in the United States, insofar as data are 
obtainable, and of cholera, plague, smallpox, typhus fever, yellow fever, and other 
important communicable diseases throughout the world; (2) articles relating to 
the cause, prevention, and control of disease; (8) other pertinent information 
regarding Sanitation and the conservation of the public health. 

The PusLic HEALTH Reports is published primarily for distribution, in accord- 
ance with the law, to health officers, members of boards or departments of health, 
and other persons directly or indirectly engaged in public health work. 

Requests for and communications regarding the Pustic HEALTH Reports 
and reprints should be addressed to the Surgeon General, Public Health Service, 
Washington 25, D. C. Subscribers should remit direct to the Superintendent of 
Documents, Washington 25, D. C. 

Librarians and others should preserve their copies for binding, as the Public 
Health Service is unable to supply the general demand for bound copies. Indexes 
will be supplied upon request. 


UNITED STATES GOVERNMENT PRINTING OFFICE, WASHINGTON : 1952 


For sale by the Superintendent of Documents, U. S. Government Printing Office 
Washington 25, D. C. Index, 10 cents. Subscription price, $4.25 a year, 75 cents additional for 
foreign mailing; single copies vary in price. 


ee 
f 
pois 
4, 
. 


Public Health Reports Index 


Subject Index 


Key to Dates and Pages 


| 
N | | Pages No. | Pages 
| | 
| | | 
| 27 | July 6 | 851- 882 | 40 | Oct. 5 | 1263-1302 
28 | July 13; 883-910 | 41 Oct 12 1303-1338 
| 29 | July 20| 911-950 || 42 | Oct. 19 | 1339-1378 
| 30 | July 27) 951- 986 | 43 | Oct. 26 | 1379-1414 
|; 3l | Aug. 3 987-1017 } 44 Nov. 2 | 1415-1449 
| 32 | Aug. 10 | 1019-1046 |) 45 | Nov. 9| 1451-1486 
33 Aug. 17 1047-1074 | 46 Nov. 16 | 1487-1522 
34 | Aug. 24} 1075-1106 || 47 | Nov.23!| 1523-1558 
35 Aug. 31 1107-1138 || 48 Nov. 30 1559-1594 
| 36 | Sept. 7 1139-1170 || 49 Dec. 7 | 1595-1648 
| 37 | Sept.14| 1171-1194 | 50 | Dec. 14| 1649-1684 
38 | Sept.21 | 1195-1226 | 51 Dec. 21 | 1685-1716 
| 39 | Sept. 28 | 1227-1262 || 52 | Dec. 28 1717-1744 
A 
Page 
Age incidence of specific causes of illness found in monthly canvasses of 
families—Sample of the Eastern Health District of Baltimore, 1938-43 
Agglutination-inhibition test for virus influenza, preparation of dried anti- 
1195 
Aging, establishment of a new bulletin. _._.___..__--------.---------- 910 
Alaska public health problems___----- ~~~ -- 911, 912, 917, 922, 928, 934, 939, 941 
Alaska sewage and waste disposal projects___-__.._....--------------- 922 
Aleuts, Alaskan, pub:ie health problems 912 
Allergy, tuberculin, following BCG vaccination__._.........-.-..------ 1415 
Altitudes and tuberculin sensitivity... 1427 


American Public Health Association: Southern Branch conference report. 1107 
Antigen and antiserum, dried, for the agglutination-inhibition test for 


Antigens, changes induced in the flagellar, of Salmonella rostock and Salmo- 
Arctic Health Research Center facilities and opportunities for research... 941 
Arteriosclerotic coronary artery disease: See Occlusion, coronary. 


206023—52 


>. 
) 
i 
| | 
| 


PUBLIC HEALTH REPORTS 


B 
Page 
Baltimore, Eastern Health District of, sample of white families canvassed 
BCG vaccination: 
Research contributions of, 1427 
Tuberculin allermy following... 1415 
Biotic interrelationships of helminth parasitism [Rausch]- 928 
Births, premature, and neonatal mortality statisties_............------- 1038 
Bovine mammary gland Q fever infection_..____________--__---_--___- 1685 
Brucella, a volk sac technique for the routine isolation of. Injection of 
clotted blood specimens into embryonating eggs with recovery of all 
Brucella melitensis, viability of, in naturally infected cured hams [Hutch- 
ings, McCullough, Donham, Fisele, and Bunnell]_----------------- _ 1402 
Bureau of State Services’ new 
C 
Cage tests with warfarin on the Hawaiian rat, Rattus hawaiiensis Stone, 
and the house mouse, .Wus musculus Linn., in Hawaii [Bonnet, Mau, 
Calves, effect on, of oral administration . of moliuscacides...........__... 1313 
Cancer Investigation Center, Hot Springs National Park. Experience 
with a streamlined examination [Koplin]__..-____-_._____-__---__- _. 1339 
Caries reduction: See Dental caries 
Case reports: Coronary occlusion with myocardial infarction in young 
Chest X-ray survey, community-wide. 
V. The medical profession [Pamplona]________-__-_--_-__-__-_-____- 1596 
VI. Records and reports [Enterline and Sauer]_______-_--_-___-___-_- 1613 
Childhood, changing causes of death in_____________--__--_-_________- 1246 
Children, mental health clinic services 1559 
Chloride: See Zine 
Cholera: 
| eer 950, 1016, 1045, 1225, 1262, 1301, 1337, 1377, 1448, 1593 
Eee eee _. 1016, 1337, 1377, 1485, 1522, 1594, 1684, 1744 
Ee 909, 1045, 1105, 1448, 1594, 1715, 1744 
wore 982, 1133 
Civil defense: 
And public health ( APH A ‘conference report) ______- 1113 
Clinic, Central Cooperative, study of follow-up in tuberculosis control. 
I. Background, objectives, and methodology [Ottenberg, Boucot, 
Chamberlain, Cohen, and Yelton]....______-_______________________. 853 
Clinic services, mental health, for children_____- pon 1559 
Committee on Tuberculosis Morbidity Reporting: Report and | recommen- 
dations, 1293 


>! 
IV 
re 
is 
- 


INDEX v 
Conference report: Page 
Copper: See Pentachlorophenates. 
Court decisions on municipal milk inspection, recent [Stein and Sonnen- 
Coriella burnelsi in placenta of gheep. ... 1473 
D 
DDT dusting operations, evaluation of county-wide, in murine typhus 
Death, changing causes of, in childhood [Kahn]_______......-___---___- 1246 
Dental caries, domestic water and. VII. A study of the fluoride-dental 
caries relationship in an adult population [Russell and Elvove]- 1389 
Dental caries experience, effect of topically applied zine chloride and potas- 
sium ferrocvanide on [Anderson and 1064 
Dental caries reduction and fluorine retention in the bones of white rats. 1523 
Dental Directors, State, conference report__.__.......--..------------- 1171 
Dental practice in western Pennsylvania [Ciocco, Altman, and Sissman]__ 1379 
Dependency: See Medical 
Diphtheria: See Diseases, communicable: United States. 
Disease charts, communicable: United States: 
Disease incidence: United States__...-..........--------- 875, 903, 945, 978, 


1009, 1039, 1067, 1099, 1127, 1163, 1187, 1219, 1256, 1295, 1332, 
1371, 1409, 1443, 1480, 1517, 1553, 1587, 1642, 1677, 1709, 1728 
Diseases, communicable: United States: Weekly report by State__-_-____- 877, 
906, 948, 980, 1012, 1042, 1071, 1102, 1130, 1165, 
1190, 1222, 1259, 1299, 1335, 1375, 1411, 1446, 
1483, 1519, 1555, 1591, 1645, 1581, 1712, 1741 
Diseases, reported cases: 


1015, 1044, 1073, 1104, 1132, 1167, 1193 1224, 1261, 1300, 1337, 

1377, 1413, 1448, 1485, 1521, 1557, 1593, 1647, 1683, 1714, 1743 

881, 1044, 1224, 1300, 1521, 1714 
1105, 1261, 1413, 1683 
Diseases, specific, among males and females_____..........------------ 1649 
1533 


Ectoparasites, rat, and typhus fever in San Antonio, Texas, observations 

Elk, winter ticks, and Rocky Mountain spotted fever: A query [Philip 


VI PUBLIC HEALTH REPORTS 


Encephalitis: See Diseases, communicable: United States. 

Encephalitis in the Missouri River Basin. II. Studies on a focal outbreak, 
in North Dakota [Wenner, Kamitsuka, Krammer, Cockburn, and Price]-_ 

Epidemics of influenza and pneumonia, 1918-51_........-------------- 

Eskimos, Alaskan, public health problems of__...-...--.-------------- 


Ferrocyanide, potassium: See Zine chloride and 
Filter, membrane, for removing bacteria from liquids___.......-.------- 
Fluoridation keynoted at State dental conference_____._....----------- 
Fluorides, complex: Caries reduction and fluorine retention in the bones 
and teeth of white rats [Zipkin and McClure]__...._-.-..--.--------- 


Gland, mammary, Q fever infection in bovine_..........-------------- 
H 


Hagerstown, Md., some conditions leading to medical dependency in_---- 
Halogenated derivatives of phenol, toxicity of....._.._._..--..----------- 
Hams, viability of Brucella melitensis in naturally infected cured__-_------ 
Hawaii: 
Plague surveillance, Hamakua 
Health services, cooperative efforts in (APHA conference report) ----- - - - - 
Histoplasmosis survey of dogs in Louisville, Kentucky [Robinson and 
Hot Springs National Park Cancer Investigation Center streamlined 
Housing design and home accident prevention, public health considera- 


Illness, disabling, from specific causes among males and females of various 
ages. Sample of white families canvassed at monthly intervals in the 
Eastern Health District of Baltimore, 1938-43 [Collins, Phillips, and 

Immunization against tuberculosis, field studies on. I. Tuberculin allergy 
following BCG vaccination of school children in Muscogee County, 

Indians, Alaskan, public health problems of_.................--------- 


Page 


1075 
1212 
1487 

912 
1339 


951 
1625 
1171 
1389 


1523 
1523 


1685 


1351 
1303 
1402 


1734 
1727 
1541 
1108 
1248 

928 


1533 
1138 
1272 
1339 


1461 
1451 


q 

F 

eet 
G 

Housing law enforcement (Johnson)... 
I 
fix. 
1649 
4 1415 
912 


INDEX 


Page 
Industrial sickness absenteeism among males and females during 1950, 
with index of the previous publications of series [Gafafer]__........--- 1550 
Infarction, cardiac: See Occiusion, coronary. 
Infection, double, of the rat fleas X. cheopis and N. faciatus with Pasteur- 
ella and Salmonella [Eskey, Prince, and Fuller]_.-......------------- 1318 
Influenza: See Diseases, communicable: United States. 
Influenza, virus, preparation of dried antigen and antiserum for the agglu- 
tination-inhibition test for [Hilleman, Buescher, and Smadel]_-_-------- 1195 
Influenza and pneumonia, trends and epidemics of, 1918-1951 [Collins and 
Insects, Alaska biting, control of [Wilson]...-.......---..-------------- 917 
K 
Keratoconjunctivitis, phlyctenular, among Alaskan Indians and Eskimos 
L 
M 
Mammary gland, Q fever infection in bovine____-.....--.------------- 1685 
Man and mice, relative pathogenicity of Salmonella strains for.......--_- 1538 
Measles: See Diseases, communicable: United States. 
Medical care cost, study of. A note on survey methodology [Altman and 
Medical dependency, some conditions leading to, in Hagerstown, Md. 
Medical social service in a tuberculosis sanatorium [Miller]__..___- ~~ 987, 1139 
Membrane filter in sanitary bacteriology [Clark, Geldreich, Jeter, and 
Meningitis: See Diseases, communicable: United States. 
Mental health clinic services for children in the United States, 1950 
Milk inspection, municipal, court decisions___.___........------------- 898 
Milk sanitation ratings, July 1949-June 1951___._.-._--._------_----- 1086 
Missouri River Basin encephalitis studies_-__................---------- 1075 
Molluscacides, effect on calves of prolonged oral administration of three 
potential [Herdt, Loomis, and Nolan]-_........-.-----.------------- 1313 
Mortality: 


Mountin, Dr. Joseph W., succeeds Dr. Charles L. Williams as BSS chief_. 1676 
Mus musculus Linn., cage tests with warfarin on Rattus hawatiensis Stone 


4 


PUBLIC HEALTH REPORTS 


N Page 
North Dakota encephalitis outbreak - .....-...-.--------------------- 1075 
Nosopsylla fasciatus and Xenopsylla cheopis, rat fleas, double infection of, 
Nursing in tuberculosis hospitals [Naylor]_............-.-.....--------- 1272 


Oats, warfarin-treated, use of, as a plague suppressive measure in Hawaii__ 1727 
Occlusion, coronary, with myocardial infarction in young males [Levy]__-. 1248 
Oral administration of molluscacides._.............-.-.....-.--..---.- 1313 


P 


Paratyphoid fever: See Typhoid and 
PAS, effect of, on the emergence of tubercle bacilli resistant to strepto- 


Pasteurella and Salmonella double infection of the rat fleas with. .__- ~~~ 1318 
Pathogen, an unusual enteric [Seligman and Saphra]____-_..._-----_--- 1369 
Pathogenicity, relative, of certain Salmonella strains for man and mice___ 1538 
Pennsylvania, western, dental practice... 1379 
Pentachlorophenates, determination of sodium and copper, in aqueous 

Personnel, public health, a national program for training [Tisdale] 1361 
Phenol, toxicity of some related halogenated derivatives of._....._.____- 1303 
Pittsburgh meeting of Public Health Study Section. Evaluation of study 

Plague: 

1226, 1301, 1744 
World distribution: 
Plague infection: United States: Washington_______________- 1070, 1482, 1590 
Plague in the Territory of Hawaii. II. Plague surveillance, Hamakua 

District, Island of Hawaii [Gross and Bonnet]__........-..----__---- 1541 


Plague suppressive measure in Hawaii, use of warfarin-treated oats as a_. 1727 
Pneumonia: See Diseases, communicable: United States. 

Pneumonia trends and 1487 
Poland, BCG vaccinations in........__....._._.__....__-_.__.___---- 873 


VIII 
7 
fia’, 
aq 


INDEX IX 


Poliomyelitis: Page 


United States: See Diseases, communicable: United States. 
Potassium ferrocyanide: See Zine chloride and 


Problems of Alaskan Eskimos, Indians, Aleuts [Haldeman]_-_--- --- - -- 912 
Public health and mobilization (APHA conference report) 1113 
Public health consideration on housing design and home accident preven- 

Pubiie health personnel training. 
Public health problems in Alaska- - --- ----- 911, 912, 917, 922, 928, 934, 939, 941 
Public health research facilities, Alaska_.......-.---.-----.----------.-- 941 
Public Health Service and University of Pittsburgh School of Public 

Health: Public Health Study Section meeting_------------------- > 883 
Public Health Service cooperative investigation on effect of Se 863 


Public Health Service Hospitals: See U. 8. Marine Hospitals renamed. 
Public Health Service publications: 


1697 
Public health study methods, evaluation of - -_-.-.---------------------- 883 
Publications, industrial sickness absenteeism index of__.--....--..------ 1552 
Publications, Public Health ------ 1091, 1697 
Q 

Q fever in California. IV. Occurrence of Coziella burnetii in the placenta 

of naturally infected sheep [Welsh, Lennette, Abinanti, and Winn]..... 1473 
Q fever infection in the bovine mammary gland, biochemical study of ex- 

Q fever outbreak in Sokol, Yugoslavia, August, 1950 (Murray, Djakovié, 

R 

Rabies: See Diseases, communicable: United States. 
Radiography, research in mass. Editorial [Anderson]-_-- 851 
Rats, white, fluorine retention in the bones and teeth of ____.-------- --- 1523 
Rattus hawaiiensis Stone and Mus musculus Linn., cage tests with warfarin 

Records and reports [in al community-wide chest X-ray survey_....----- 1613 
Reports, selected, from Southern Branch, APHA conference_ - - - - - - - - 1117 
Research, facilities and opportunities for, at the Arctic Health Research 


Research contributions of BCG vaccination programs. II. Tuberculin 
sensitivity at different altitudes of residence [Bates, Busk, and Palmer... 1427 

Rocky Mountain spotted fever: See Diseases, communicable: United 
States; Elk, winter ticks, and 


Salmonella, double infection of the rat fleas with Pasteurella and_-_------- 1318 
Salmonella albany [West and Edwards]. -.-.--.--.-------------------- 1062 
Salmonella california: See Salmonella rostock and 
Salmonella homosassa [Edwards and Fife]_----....-.-.---------------- 1060 


206023—52——-2 


PUBLIC HEALTH REPORTS 


Page 
1369 
Salmonella mendoza: A new Salmonella type (Leiguarda, Peso, de 4 
Salmonella milwaukee [Edwards and Fife]_--~-------------------------- 1059 | 
Salmonella quiniela [Stucker, Galton, Edwards, and Fife]. 1058 
Salmonella rostock and Salmonella california, changes induced in the flagel- 
lar antigens of [Peso and 1694 
Salmonella strains, relative pathogenicity of, for man and mice [MecCul- 
Salmonella thomasville [Edwards, De apito, and F ife]- 1061 
San Antonio, Texas, rat ectoparasites and typhus fever in_---- -_- : 1717 ¢ 
Sanatorium, tuberculosis, medical social service in__--_--_--- ~~ 987, 1139 j 
Sandholzer media: See Winter and j 
Sanitary engineering graduates, a quantitative study [Lyon] _-- _- 1177 
Sanitary engineers, education and utilization of____---- - 1185 
Sanitation, water, membrane filter in_____-_---__-~_- 951 
Searlet fever: See Diseases, communicable: United State ai 
Serotype, unusual: Type 1296/7_----.----------- 1579 
Serotypes, Shigella boydii_........------------- 1327 
Sewage and waste disposal projects [Day]___----------- 922 
Sheep placenta, Coziella burnetit in____.-...----.--------------- 1473 
Shigella boydii 9, provisional [Ewing, Hucks, and Taylor]__- - - - 1579 
Shigella boydii serotypes, two provisional [Ewing and Taylor]- - 1327 
Sickness, disabling: See Illness, disabling. ‘S 
Sickness absenteeism, industrial 1550 
Smallpox: | 
Afghanistan_____ 1073 
Anglo-Egyptian Sudan 1016, 1715 
Cameroon (French). 1073, 1226, 1338, 1557 
French West Africa_____-__-_-_- 950, 1045, 1074, 1168, 1194, 1226, 1262, 1557 
1226 
ee 882, 1016, 1045, 1105, 1378, 1486 
882, 950, 1106, 


1168, 1194, 1262, 1302, 1338, 1486, 1522, 1594, 1684, 1744 


Indonesia______._......._._.- 950, 1106, 1168, 1194, 1338, 1449, 1647, 1715 
Northern Rhodesia... __ 


~ 


INDEX XI 


Page 
Smallpox—Continued 
Pakistan 1074, 1522, 1648 
Sierra Leone .. 1106, 1449 
United States: See Diseases, communicable: United States. 
World distribution: 
AMOR... 984, 734 
North America__- - - - 1135 
| Social service, medical, in a TB eonatoriam ee 987, 1139 
Sodium: See Pentachlorophenates. 
Southern Branch, American Public Health Association, conference report 1107 
State Dental Directors conference report - - - -- 1171 
Streptomycin, effect of PAS on the emergence of tubercle bacilli resistant 
Study methods, public health——_------ 883 
Survey methodology: Study of medical care cost___________- sad 1019 
T 
Test, agglutination-inhibition for virus influenza ~ 
Teste, cage, with warfarin... ................... 1734 
Thrombosis, coronary: See Occlusion, coronary. 
Ticks, winter, and Rocky Mountain spotted fever____...____--_-_- _ 1672 
Toxicity of some related halogenated derivatives of phenol [Stohiman]_. 1303 
Trambusti, Finnish, tuberculin test. ------ 1625 
Trends and epidemics in influenza and pneumonia, 1918-51______--_-_- 1487 
| Tubercle bacilli resistant to streptomycin, effect of PAS on the emergence 
| Tuberculin allergy following BCG 1415 
Tuberculin sensitivity at different altitudes of residence________-__-_-_~- 1427 
Tuberculin test, Finnish Trambusti. A comparison with the Mantoux test 
Tuberculosis: 
Body mechanisms [Payne] - - - - - - - - - - .-- 1263 
Medical social service in a sanatorium - 987, 1139 
Tuberculosis control: 
BCG 873, 1158, 1415, 1427 
Finnish Trambusti tuberculin test 1625 
Tuberculosis Control Issue, Public Health Reports, announcement of last. 1595 
1272 
Tuberculosis sanatorium, medical social service in a___.______.___--- 987, 1139 


. 


XII 


Page 
Tularemia: See Diseases, communicable: United States. 
Typhoid and paratyphoid fever: See Diseases, communicable: United 
States. 
Typhus fever: 
Egypt- 
Germany 1378, 1414, 1522 
Indochina 1338, 1414, 1648 
Puerto Rico_- 
World distribution: 
1052, 1717 
U 
University of Pittsburgh Graduate School of Public Health: Public Health 
Study Section: See Public Health Service and 
V 
873, 1158, 1415, 1427 
W 
Warfarin, cage tests with, on the Hawaiian rat and the house mouse in 
Warfarin-treated oats as a . plague suppressive measure in Hawaii, use of 
1727 


[Gross, Baker, and 


PUBLIC HEALTH REPORTS 


‘ 
2 


INDEX 

Page 

Water sanitation, membrane filter in-__........._-----_-------------- 951 


Whooping cough: See Diseases, communicable: United States. 
Williams, Dr. Charles L. is succeeded by Dr. Joseph W. Mountin as 


Winter and Sandholzer media and technique, modification of, for en- 
terococci detection [Wang and Dunlop]_---------------------------- 1212 
World Health Organization BCG vaccination program__--_-_--..-------- 873 
xX 
Xenopsylla cheopis and Nosopsylla fasciatus, rat fleas, double infection of, 

= 

Yellow fever: 

1074, 1194, 1338, 1648 
1106, 1168, 1194, 1262, 1302, 1449, 1594 
1302, 1449, 1486, 1558 
909, 950, 1106, 1169, 1194, 1414, 1716, 1558, 1648, 1744 

World distribution: 
Yolk sae technique for isolation of Brucella__...........-------------- 1204 

Z 


Zine chloride and potassium ferrocyanide, effect of topically applied, on 


| 
2 


Author Index 


A 


Abinanti, Francis R.: See Welsh, Hartwell H. (Lennette, Abinanti, and 
Winn). 

Altman, Isidore (and Wadman): Study of the cost of medical care. A note 

See also Ciocco, Antonio (Altman and Sissman). 

Anderson, Robert J.: Research in mass radiography. Editorial----_----- 

Anderson, Robert W. (and Knutson): Effect of topically applied zine 
chloride and potassium ferrocyanide on dental caries experience__- - - 

Ansiaume, E. M.: See Leiguarda, O. A. (Peso, de Pelazzolo, and Ansiaume). 


B 


Baker, Robert H.: See Gross, Bertram (Baker and Bonnet). 

Bates, LeRoy E. (Busk and Palmer): Research contributions of BCG 
vaccination programs. II. Tuberculin sensitivity at different altitudes 

Bonnet, David D. (Mau and Gross): Cage tests with warfarin on the 
Hawaiian rat, Rattus hawaiiensis Stone, and the house mouse, Mus 

See also Gross, Bertram (Baker and Bonnet); Gross, Bertram (and 
Bonnet). 

Boucot, Katherine: See Ottenberg, Donald (Boucot, Chamberlain, Cohen, 
and Yelton). 

Buescher, E. L.: See Hilleman, M. R. (Buescher and Smadel). 

Bunnell, Doris E.: See Hutchings, Leslie M. (McCullough, Donham, 
Kisele, and Bunnell). 

Busk, Thgger: See Bates, LeRoy E. (Busk and Palmer). 


Cc 


Cameron, Dale C.: See Pennell, Maryland Y. (Cameron and Kramer). 

Chamberlain, W. Edward: See Ottenberg, Donald (Boucot, Chamberlain, 
Cohen, and Yelton). 

Ciocco, Antonio (Altman and Sissman): Dental practice in western Penn- 

Clark, Harold F. (Geldreich, Jeter, and Kabler): The membrane filter in 

Cockburn, T. A.: See Wenner, H. A. (Kamitsuka, Krammer, Cockburn, 
and Price). 

Cohen, Louis: See Ottenberg, Donald (Boucot, Chamberlain, Cohen, and 
Yelton). 

Collins, Selwyn D. (and Lehmann): Trends and epidemics of influenza 


Page 


1019 
851 


1064 


1427 


1734 


1379 


951 


Note. Address requests for reprints to the Surgeon General, Public Health Service, Washington 25, 


D. O. 


XIV 


we 
Spee 


INDEX 


Collins, Selwyn D. (Phillips and Oliver): Age incidence of specific causes of 
illness found in monthly canvasses of families—Sample of the Eastern 
Health District of Baltimore, 1938-43___.........------------------ 

Disabling illness from specific causes among males and 

females of various ages. Sample of white families canvassed at monthly 

intervals in the Eastern Health District of Baltimore, 1938-43 ______---~- 


D 


Damon, 8. R.: See Gay, Kathleen (and Damon). 

Davis, David E.: Observations on rat ectoparasites and typhus fever in 

Day, E. K.: Sewage and waste disposal problems-_--_-._---.-..----------- 

DeCapito, Thelma: See Edwards, P. R. (DeCapito and Fife). 

de Pelazzolo, A. Z. R.: See Leiguarda, O. A. (Peso, de Pelazzolo, and 
Ansiaume). 

Djakovié, Predrag: See Murray, Edwards 8. (Djakovié, LjupSa, and 
Snyder). 

Donham, Charles R.: See Hutchings, Leslie M. (McCullough, Donham, 
Eisele, and Bunnell). 

Dunlop, Stuart G.: See Wang, Wen-Lan Lou (and Dunlop). 


E 


Edwards, P. R. (DeCapito and Fife): Salmonella thomasville-.._..------ 

See also Peso, O. A. (and Edwards); Stucker, Calvin L. (Galton, 
Edwards, and Fife); West, Mary G. (and Edwards). 

Edwards, Phyllis Q. (and Savonen): The Finnish Trambusti tuberculin 
test—A comparison with the Mantoux test_-.-......---------------- 

Eisele, C. Wesley: See Hutchings, Leslie M. (McCullough, Donham, 
Eisele, and Bunnell). 

Elvove, Elias: See Russell, A. L. (and Elvove). 

Enterline, Philip E. (and Sauer): Community-wide chest X-ray survey. 

Eskey, C. R. (Prince and Fuller): Double infection of the rat fleas, X. 
cheopis and N. fasciatus with Pasteurella and Salmonella____....-------- 

Ewing, W. H. (Hucks and Taylor): Provisional Shigella boydii 9 _..__._---- 

— (and Taylor): Two provisional Shigella boydii serotypes-_---------- 


F 


Fife, Mary A.: See Edwards, P. R. (DeCapito and Fife); Edwards, P. R. 
(and Fife); Stucker, Calvin L. (Galton, Edwards, and Fife). 

Fritz, Milo H. (and Thygeson): Phlyctenular keratoconjunctivitis among 

Fuller, Frank B.: See Eskey, C. R. (Prince and Fuller). 


G 


Gafafer, W. M.: Industrial sickness absenteeism among males and females 
during 1950— With index of the previous publications of the series 
Galton, Mildred M.: See Stucker, Calvin L. (Galton, Edwards, and Fife). 
Gay, Kathleen (and Damon): A yolk sac technique for the routine isolation 
of Brucella. Injection of clotted blood specimens into embryonating eggs 


XV 


Page 


1227 


1649 


1717 
922 


1061 
1060 
1059 


1625 


1613 


1318 
1579 
1327 


937 


1550 


‘ 
| 
1204 


XVI PUBLIC HEALTH REPORTS 


Geldreich, Edwin E.: See Clark, Harold F. (Geldreich, Jeter, and Kabler). 
Gross, Bertram (Baker and Bonnet): Use of warfarin-treated oats as a 

plague suppressive measure in Hawaii_-----..-.--.------------------ 
(and Bonnet): Plague in the Territory of Hawaii. II. Plague sur- 


veillance, Hamakua District, Island of Hawaii___..-.. ..-_---------- 
See also Bonnet, David D. (Mau and Gross). 


H 


Haldeman, Jack C.: Facilities and opportunities for research at the Arctic 

Problems of Alaskan Eskimos, Indians, Aleuts__--.......-----_- 

Haskins, W. T.: Determination of sodium and copper pentachlorophenates 

Herdt, Jean R. (Loomis and Nolan): Effect on calves of prolonged oral ad- 
ministration of three potential molluscacides________....-_---------- 

Hilleman, M. R. (Buescher and Smadel): Preparation of dried antigen and 
antiserum for the agglutination-inhibition test for virus influenza___-_-_-_ 

Hines, Virginia D.: See Morlan, Harvey B. (and Hines). 

Hucks, M. C.: See Ewing, W. H. (Hucks and Taylor). 

Hutchings, Leslie M. (McCullough, Donham, Eisele, and Bunnell): The 
viability of Brucella melitensis in naturally infeeted cured hams__-_------ 


I 


Irving, Laurence: Climatic adaptation in arctic and tropic animals__-_---- 
J 


Jeter, Harold L.: See Clark, Harold F. (Geldreich, Jeter, and Kabler). 
Johnson, Ralph J.: Housing law 


Kabler, Paul W.: See Clark, Harold F. (Geldreich, Jeter, and Kabler). 

Kahn, Harold A.: Changing causes of death in echildhood______________- 

Kamitsuka, Paul.: See Wenner, H. A. (Kamitsuka, Krammer, Cockburn, 
and Price). 

Kent, Frederick S. (and Pond): Public health consideration on housing 
design and home accident prevention____...............------------ 

Knutson, John W.: See Anderson, Robert W. (and Knutson). 

Kohls, Glen M.: See Philip, Cornelius B. (and Kohls). 

Koplin, Allen N.: Experience with a streamlined examination—Hot Springs 
National Park Cancer Investigation Center_______...___.--------_-- 

Kotcher, Emil: See Robinson, John W. (and Kotcher). 

Kramer, Morton: See Pennell, Maryland Y. (Cameron and Kramer). 

Krammer, M. C.: See Wenner, H. A. (Kamitsuka, Krammer, Cockburn, 


and Price). 
L 


Lawrence, P. 8.: Some conditions leading to medical dependency in Hagers- 
Lehmann, Josephine: See Collins, Selwyn D. (and Lehmann). 


Leiguarda, R. H. (Peso, de Pelazzolo, and Ansiaume): Salmonella mendoza: 
A new Salmonella type 


Lennette, Edwin H.: See Welsh, Hartwell H. (Lennette, Abinanti, and 
Winn). 


Page 


1727 


1541 


941 
912 


1047 


1313 


1195 


1402 


1461 


1339 


939 
1246 
1478 
- 


INDEX XVII 


Page 

Levy, Tracy: Coronary occlusion with myocardial infarction in young 
Link, Vernon B.: Plague on the high seas_--_-__.__..--------------- _. 1466 


Ljupsa, Franja: See Murray, Edward §S. (Djakovié, LjupSa, and Snyder). 
Loomis, Ladd N.: See Herdt, Jean R. (Loomis and Nolan). 
Lyon, Walter A.: A quantitative study of sanitary engineering graduates. 1177 


M 


Mau, Edward §8. C.: See Bonnet, Edward D. (Mau and Gross). 

McClure, F. J.: See Zipkin, I. (and McClure). 

McCullough, Norman B.: Relative pathogenicity of certain Salmonella 

See also Hutchings, Leslie M. (McCullough, Donham, Eisele, and 
Bunnell). 

Miller, Pauline: Medical social service in a tuberculosis sanatorium [Parts 


Morlan, Harvey B. (and Hines): Evaluation of county-wide DDT dusting 
operations in murine typhus control, 1950_--....------------------- 1052 
Murray, Edward 8. (Djakovié, LjupSa, and Snyder): An outbreak of Q 
fever in Sokol, Yugoslavia, August 1950_____..____---..------------ 1032 
N 
Naylor, Martha Ball: Nursing in tuberculosis hospitals. 1272 


Nolan, M. O.: See Herdt, Jean R. (Loomis and Nolan). 
O 


Oliver, Dorothy 8.: See Collins, Selwyn D. (Phillips and Oliver). 

Ormsbee, Richard A.: A biochemical study of experimental Q fever infec- 

Ottenberg, Donald (Boucot, Chamberlain, Cohen, and Yelton): Central 
cooperative clinic study of follow-up in tuberculosis control. I. Back- 
ground, objectives, and methodology-_-.--........-.-.-----------.--- 853 


P 


Palmer, Carroll E.: See Bates, LeRoy E. (Busk and Palmer). 
Pamplona, Paul A.: Community-wide chest X-ray survey. V. The 


Payne, Howard M.: Body mechanisms in progressive tuberculosis 1263 
Pennell, Maryland Y. (Cameron and Kramer): Mental health clinic serv- 

ices for children in the United States, 1950_....._...-___-_-___________ 1559 
Peso, O. A. (and Edwards): Changes induced in the flagellar antigens of 

Saimonella rostock and Salmonella california__..........---.-.------- 1694 


See also Leiguarda, O. A. (Peso, de Pelazzolo, and Ansiaume). 

Philip, Cornelius B. (and Kohls): Elk, winter ticks, and Rocky Mountain 

Phillips, F. Ruth: See Collins, Selwyn D. (Phillips and Oliver). 

Pond, M. Allen: See Kent, Frederick 8. (and Pond). 

Price, E. R.: See Wenner, H. A. (Kamitsuka, Krammer, Cockburn, and 
Price). 

Prince, Frank M.: See Eskey, C. R. (Prince and Fuller). 


R 


Rausch, Robert: Biotic interrelationships of helminth parasitism........ 928 


XVIII PUBLIC HEALTH REPORTS 


Page 
Robinson, John W. (and Kotcher): Histoplasmosis survey of dogs in Louis- 
Russell, A. L. (and Elvove): Domestic water and dental caries. VII. 
A study of the fluoride-dental caries relationship in an adult population.. 1389 


Saphra, Ivan: Sce Seligman, Erich (and Saphra). 

Sauer, Herbert I.: See Enterline, Philip E. (and Sauer). 

Savonen, Severi: See Edwards, Phyllis Q. (and Savonen). 

Seligman, Erich (and Saphra): An unusual enteric pathogen-_-.....----- 1369 

Shaw, Lawrence W.: Field studies on immunization against tuberculosis. I. 
Tuberculin allergy following BCG vaccination of school children in 

Sissman, Isaac: See Ciocco, Antonio (Altman and Sissman). 

Smadel, J. E.: See Hilleman, M. R. (Buescher and Smadel). 

Snyder, John C.: See Murray, Edward 8. (Djakovié, LjupSa, and Snyder). 

Sonenshein, Israel L.: See Stein, Murray (and Sonenshein). 

Stein, Murray (and Sonenshein): Recent court decisions on municipal milk 


StohIman, EF. F.: The toxicity of some related halogenated derivatives of 
Stucker, Calvin L. (Galton, Edwards, and Fife): Salmoneila quiniela__---- 1058 


Taylor, M. W.: See Ewing, W. H. (Hucks and Taylor); Ewing, W. H. (and 
Taylor). 

Thomas, Evan W.: The influence of modern treatment on syphilis control. 1573 

Thygeson, Phillips: See Fritz, Milo H. (and Thygeson). 

Tisdale, Ellis S.: A national program for training public health personnel... 1361 


W 


Wadman, Ruth: See Altman, Isidore (and Wadman). 
Wang, Wen-Lan Lou (and Dunlop): A modification of the Winter and 
Sandholzer media and technique for enterococci detection__.........-- 1212 
Welsh, Hartwell H. (Lennette, Abinanti, and Winn): Q fever in California. 
1V. Occurrence of Cozielia burnetii in the placenta of naturally infected 
Wenner, H. A. (Kamitsuka, Krammer, Cockburn, and Price): Encephalitis 
in the Missouri River Basin. II. Studies on a focal outbreak of encepha- 


West, Mary G. (and Edwards): Salomeila albany_.....-.-------------- 1062 
Wilson, Charles Control of Alaskan biting insects. 917 


Winn, John F.: See Welsh, Hartwell H. (Lennette, Abinanti, and Winn). 
Yelton, Sara E.: See Ottenberg, Donald (Boucot, Chamberlain, Cohen, and 


Yelton). 
Z 


Zipkin, I. (and McClure): Complex fluorides: Caries reduction and fluorine 
retention in the bones and teeth of white rats_............-.--..---- 


4 
& a 
é 
| 
4 
1523 
a U. S. GOVERNMENT PRINTING OFFICE: 1952 


| 
' 
| 


a 
er 
a 
A 
at 


; 


